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DETAILED ACTION 

This office action is in response to amendment filed January 12, 2004. 

Claims 101-130 have been canceled. Claims 1-100 are pending in the application. 

Response to Arguments 
1 . Applicant's arguments with respect to claims 1-100 have been considered but are 
moot in view of the new ground(s) of rejection. 

Specification 

1 . The disclosure is objected to because of the following informality: the serial 
number and patent number of related applications are still missing on page 2. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 4, 8, 11, 14-21, 24-27, 29, 33, 36, 39-45, 49-52, 54, 58, 61, 64-70, 
74-77, 79, 83, 86, 89-96, 99, 100 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DeKoning (U.S. Patent No. 6,148,368), and further in view of Yoo et 
al. (U.S. Patent 5,866,451). 

As per claims 1 , 26, 51 , 76, DeKoning teaches a system for storing data, the 
system having one or more devices (fig. 2, elements 224, 210), the system comprising: 
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A first cache level for caching data from sender into first level cache (col. 8, lines 
59-65)(cache segments 225 and 226 is consider as first level cache, which receive data 
from element 217); 

A second cache level for caching data from first cache level into a log structure 
(col. 8, lines 65-1, and col. 9, lines 16-21)(data are written into segments 235, 236, and 
237, from first level cache, where 235, 236, and 237 are associated with log structure); 
and a storage level for storing data from CL into a second random - access structure, 
wherein CL is the first cache level or the second cache level (col. 9, lines 1-2, where 
main disk region 234 is consider as a storage level, and data from segments 235, 236, 
or 237 which consider as second level moves to storage level or 234). 

Dekoning teaches the claimed invention as detailed above in the previous 
paragraph, but fails to teach that the first level cache is a random - access structure. 

Yoo teaches a method of making a semiconductor device wherein the first level 
cache is a SRAM (Static Random Access Memory) (col. 2, lines 15-19). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a SRAM as first level cache memory, as thought 
by Yoo into system of DeKoning in order to speed up read and write to the memory. 

As per claims 2, 8, 1 1 , 27, 33, 36, 52, 58, 61 , 77, 83, and 86, DeKoning teaches 
the log structure includes one or more segments, segment elements, or segment blocks 
(fig. 2, elements 225, 226, 228). 

As per claims 4, 29, 54, and 79, DeKoning teaches wherein the log structure 
further includes a segment summary, the segment summary tracking information 
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regarding the configuration of at least one segment in the log structure (fig. 5, elements 
235 and 236, shows each segment is holding log data summary for each segment). 

As per claims 14, 39, 64, 89, 102, 112, and 122, DeKoning teaches the first 
cache level is a memory - based cache (fig. 2, elements 225, 226, 228, are all cache 
memory). 

As per claims 15, 17, 40, 42, 65, 67, 90, 92, DeKoning teaches the first and 
second cache levels are a write-back cache (col. 8, lines 30-33). 

As per claims 16, 41 , 66, 91 DeKoning teaches the second cache level is a disk 
- based cache (fig. 2, elements 235, 236, and 237 are cache memories). 

As per claims 18, 19, 43, 44, 68, 69, 93, 94, DeKoning teaches the second 
cache level further caches the log structure parity data for the data cached in the log 
structure, and the storage level stores in the second random - access structure parity 
data for the data stored in the second random - access structure (fig. 2, element 228 
shows a parity segment which been used from first level to the second cache level to 
the storage level). 

As per claims 20, 21 , 45, 46, 70, 71 , 95, 96, DeKoning teaches wherein the log 
structure, and second random - access structure are configured as a Redundant Array 
of Independent Disks structure (col. 3, lines 46-57). 

As per claims 24, 49, 74, 99, DeKoning teaches wherein one or more storage 
devices are disks (fig. 2, element 234). 

As per claims 25, 50, 75, 100, DeKoning teaches wherein the one or more 
storage devices are a disk array (fig. 2, elements 232). 
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Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 3, 6, 7, 9, 10, 12, 13, 28, 31, 32, 34, 35, 37, 38, 53, 56, 57, 59, 60, 62, 63, 
78, 81, 82, 84, 85, 87, and 88 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DeKoning, and Yoo, and further in view of Courtright, II et al. 
(Courtright)(U.S. Patent No. 6,105,103). 

As per claims 3, 9, 12, 28, 34, 37, 53, 59, 62, 78, 84, and 87, Dekoning, and Yoo 
teach the claimed invention as detailed above in the previous paragraph, but fails to 
teach that the log structure further includes a segment database, the segment database 
tracking information regarding the configuration of user data stored in at least one 
segment in the log structure. 

Courtright teaches a disk array with plurality of segments, where user data block 
is found in the log segment (col. 12, lines 2-3). In this way Courtright teaches a disk 
array with plurality of segments with users data, in order to control unanticipated 
activities. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a segment of plurality of segments in disk array 
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for information with regard to users data, as thought by Courtright into system of 
DeKoning in order to control access to system and unanticipated activities. 

As per claims 10, 13, 35, 38, 60, 63, 85, and 88, DeKoning teaches wherein the 
segment database is stored in at least one segment element, or segment block (figs. 5, 
and 6). 

As per claims 6, 7, 31 , 32, 56, 57, 81 , 82, Dekoning teaches the claimed 
invention as detailed above in the previous paragraph, but fails to teach that the log 
structure further includes one or more logical - to - physical maps, the logical - to - 
physical maps tracking information regarding the location of user data stored in at least 
one segment in the log structure, and the map elements tracking information regarding 
the location of contiguous user data stored in at least one segment in the log structure. . 

Courtright teaches a paged addressing method for dynamically addressed 
storage subsystem, which stores the logical to physical address map of each segment 
in LDMC cache (abstract, lines 1-2, and fig. 2B, element 45). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a LDMC cache to track logical to physical 
address of user data for any changes in configuration. 

4. Claims 5, 22, 30, 47, 55, 72, 80, and 97 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over DeKoning, and Yoo, and further in view of Mittal (U.S. Patent 
No. 5,829,025). 

As per claims 5, 30, 55, and 80, Dekoning, and Yoo teach the claimed invention 
as detailed above in the previous paragraph, but fails to teach that the log structure 
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further includes a bit map, the bit map tracking information regarding live user data 
stored in at least one segment in the log structure. 

Mittal teaches computer system of allocating cache memories in a multilevel cache 
hierarchy, where two bits would be allocated in the instructions for identifying the 
particular classification at each cache level (col. 10, lines 16-18). In this way Mittal 
teaches two different bits, where each bit is used for different instructions. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use different bits for different instructions as thought 
by Mittal into system of Dekoning, and Yoo in order to use first bit out of two to provide 
the locality hint value for L1 cache, and second bit to provide locality hint value for L2 
cache (col. 8, lines 30-33). 

As per claims 22, 47, 72, and 97, Dekoning, and Yoo teach the claimed invention 
as detailed above in the previous paragraph, but fails to teach that the storage capacity 
of the first cache level is smaller then the storage capacity of the second cache level. 

Mittal teaches computer system of allocating cache memories in a multilevel 
cache hierarchy, where L2 (level 2) cache is larger then L1 (level 1) cache (col. 9, lines 
42-43). In this way Mittal teaches a hierarchy cache, where L1 cache is smaller then L2 
cache since it is closer to processor and faster then L2 cache. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a smaller cache as L1 cache* in cache hierarchy 
as thought by Mittal into system of Dekoning, and Yoo in order to speed up access to 
data for feeding processor. 
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5. Claims 23, 47, 48, 72, 73, 97, 98, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DeKoning, and Yoo, and Mittal. 

As per claims 23, 48, 73, 98, DeKoning, Yoo, and Mittal do not specifically 
disclose that the storage capacity of the second cache level is at least 10% of the 
storage capacity of the one or more storage devices, such limitations are merely a 
matter of design choice and would have been obvious in the system of DeKoning, Yoo, 
and Mittal. The limitations in above claims do not define a patentably distinct invention 
over that in DeKoning, Yoo, and Mittal since both the invention as a whole and 
DeKoning, Yoo, and Mittal are directed to specific number of memories with certain 
capacity. The division of memory into certain segments with specific capacity for 
invention as a whole and presents no new or unexpected result, so long as the memory 
is able to save data. Therefore, to have memory divided into segments in DeKoning, 
Yoo, and Mittal would have been a matter of obvious design choice to one ordinary skill 
in the art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mehdi Namazi whose telephone number is 703-306- 
2758. The examiner can normally be reached on Monday-Friday 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on 703-306-2903. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
872-9306. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
9600. 




